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ISOLATION AND PROPERTIES OF A RNA-DNA COMPLEX
FROM ESCHERICHIA COLI CELLS

N. S. Vladychenskaya and V. S. Tongur

RNA, not split by ribonuclease, was found in logarithmi-
cally growing E. coli cells. A preparation containing this
RNA and DNA behaves as homogeneous material in an ultracentri-
fuge and gives a one~-step fusion curve., It is concluded that
this material is a RNA-DNA complex. The complex can be detec—
ted by either the phenol or detergent methods of isolating
nucleic acids. During denaturation the complex breaks down
into two components, one of which is destroyed by ribonuclease.
In cells taken in the ninth hour of growth the complex to all
intents and purposes is absent.

Natural RNA-DNA complexes are of interest because they can be formed in /484%
the synthesis of RNA by DNA. Such RNA complexes and fractions, associated with
DNA, now have been discovered in animalg [1-14], plant [15-19] and bacterial
[20,21] cells when using different methods for isolating and investigating nu-
cleic acids (processing with phenol or detergent, differential ultracentrifug-
ing, and chromatographic fractionation). Data on the properties of these com-
plexes (resistance to nucleases, nucleotide composition and metabolic activity
of RNA, and its participation in the synthesis of protein) are rather varied
and sometimes contradictory. This probably can be attributed to the fact that
as a result of the difference in the objects and methods used in the mentioned
cases, not entirely identical formations have been discovered.

In logarithmically-growing E. coli cells, we have discovered RNA fractions
which were isolated during phenol processing together with DNA and which were
not split by RNAase under conditions of splitting of ordinary RNA [22]. On the
basis of a preliminary investigation of some properties of an unrefined pre-
paration containing this RNA and DNA, we postulated that this RNA is bound with
DNA. Thiseéypothesis is in agreement with available data on the unsplittabil-
ity of RNA natural RNA-DNA complexes by RNAase [9,10,12,14,15,17,18].

This paper presents evidence in support of the hypothesis that there is a
bond between unsplittable RNA and DNA and describes some properties of their
complex. Study of such a complex is of all the more interest in that there are
very few data on the existence of RNA in association with DNA in bacterial
cells,

*Numbers in the margin indicate pagination of the original foreign text.
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Method

Preparation of the bacterial mass. In this work we used E. coli bacteria,
strain B12., The bacteria were cultivated in a D agar culture for 18 hours at
37°; then the culture was washed with a physiologic solution and subcultured in
a liquid glucose-mineral medium [22]. The bacterial mass was collected by cen-
trifuging, in most experiments at the end of the fifth hour (logarithmic phase);
in some experiments it was collected in the ninth hour of growth (late station-
ary phase). The bacteria were stored in a frozen state.

Isolation of nucleic acids. The principal method for isolation was the /485
Georgiyev phenol method [23], modified for bacterial cells, in combination with
deproteinization with chloroform by the Maxmur method [24]. The bacterial mass
was unfrozen in a solution of 0.14 M NaCl containing 0.05 M sodium nitrate. A
25% solution of sodium dodecylsulfate was added to the resulting suspension to
a concentration of 1%, and the mixture was incubated for 10-15 minutes at 37°
for lysis of the cells. Then, the volume of the solution, 0.14 M NaCl - 0.05
M Na citrate, in the mixture was reduced to 5-10 times in relation to the
weight of the taken mass, an equal volume of phenol, pH 8.5, was added, and the
cold mixture was shaken for 40 minutes. (We omitted the earlier employed [22]
preliminary processing of the lysates with phenol, pH 6, for removing the free
RNA because in the subsequent processing with RNAase this RNA is destroyed).
The material was centrifuged for 45 minutes, cold, at 2,500 rpm; the water lay-
er was collected and washed with an equal volume of a chloroform-iscamyl alco-
hol mixture (24:1) with subsequent centrifuging. Washing with chloroform and
isoamyl alcohol was repeated until the intermediate layer disappeared during
centrifuging. The preparation, containing RNA and DNA, deproteinized in this
way, was precipitated with a standard and dissolved in 0.14 M NaCl - 0.05 M Na
citrate.

The modified detergent method for isolating nucleic acids [25] was used in
a number of experiments. The bacterial mass was suspended in 5x its volume of
0.14 M NaCl - 0.05 M Na citrate, a 1% concentration of a 5% alcohol solution of
sodium dodecylsulfate was added and the mixture was incubated for 10-15 minutes
at 37°. The forming gel was mixed for two hours, dry NaCl was added to a 1 M
concentration, the mixture was mixed for 15 minutes and centrifuged at 2,500
rpm, cold, for two hours. The water layer was collected, the nucleic acids
were precipitated by a standard and dissolved in 0,14 M NaCl - 0.05 M Na ci-
trate. In some cases the fdolated extracts also were deproteinized with chloro-
form and isoamyl alcohol.

The RNA and DNA for the control experiments were obtained by the phenol
method [23].

Purification and processing of the isolated preparations with RNAase. The
extracts of nucleic acids after solution in 0.14 M NaCl - 0.05 M Na citrate
were deproteinized once or twice again with chloroform and isocamyl alcohol and
processed with RNAase. RNAase (Worthington), first heated in a hydrous solu-
tion for 10 minutes at 75-85°, was added to the preparations in a quantity of
20-50 ug/ml. Incubation was for 45 minutes at 37° in 0.02 M phosphate buffer,
pH 7. The preparations were purified of RNA fermentative hydrolysis products
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in G-50 Cephadex. The concentration of nucleic acids was determined spectro-
photometrically after hydrolysis of a 0.5 N solution of HC10, [26].

agents. The method used is a modification of the method described by Spirin
and Belozerskiy [27]. Allquots of purified preparations, isolated from free
RNA, containing 500- 100 ug of nucleic acids, were precipitated with an equal
volume of a 0.5 N solutlon of HC10,, washed with a 0.2 N solution of HCl1l0,, al-

cohol and ether and air-dried. The dried precipitates were hydrolyzed with a
70% solution of HClO, in sealed ampules in a boiling water bath for one hour.

The hydrolysates were applied to 3MM Wattmann paper or Wattmann paper 1 and a
chromatographic study was made in the system isopropanol-HCl-water (34:8:8) or
N-butanol~-water (43:7) [28]. Spots were discovered in the ultrachemiscope,
eluted with a 0.1 N solution of HCl1 (18 hours, 37°) and the optical density of
the eluates was measured using a SF-4 spectrophotometer. The content of the
bases was computed by multiplying the difference of absorptions at A and
290 mp by scaling factors, computed on the basis of data given by Vlscﬁer and
Chargaff in [29].

3
Alkali hydrolysis was by the Schmidt-Tannhauser method [80] for 18 hours
at 37° with a 0.5 N solution of KOH. , After hydrolysis, the samples were neu-

. . . r . . .
tralized with concentrated HC10O,, tzskéoncentratlon was reduced in the mixture

to 2.5% and the mixture was centrifuged. The precipitate was washed, dried,
and subjected to acid hydrolysis and chromatographic study, as was described
above,

Denaturation and fusion curves. For denaturation, we used solutions of
nucleic acids in a concentration of 0.01 —_0.1 and 0.005% (for ultracentrifug-
ing, using schlieren and ultraviolet optlcal methods respectively) in 0.014 M
NaCl - 0.005 M Na citrate. The solutions were heated for 15 minutes at 100°
and cooled rapidly. For checking the completeness of denaturation, we construc-
ted fusion curves of the heated and rapidly cooled preparations. The fusion
curves of the native preparations were obtained for a 0.003% concentration in
a 0.014 M NaCl - 0.005 M Na citrate solution. The processing of denatured pre-
parations with RNAase, and also their acidic hydrolysis and chromatographic
study were carried out under the same conditions as for the native preparations.

Ultracentrifuging. Analytical ultracentrifuging was carried out using a
Spinko Ye ultracentrifuge at 45,000, 50,000 and 56,000 rpm, using schlieren and
ultraviolet optical methods. In the flrst case we used solutions of nucleic
acids in a concentration of 0, 01 0 1%Z, in the second case —— in a concentra-
tion of 0.005%. The films obtained during ultracentrifuging with use of an
ultraviolet optical method were subjected to photometric study using an auto-
matic MF-4 microphotometer. Centrifuging in a 4_=_20% saccharose gradient was
with a Spinko L centrifuge in a SW-30 rotor at 37 1000 rpm for 2. 5 hours. We
used solutions of nucleic acids in a concentration of O. 02 - 0 06%. Fractions
of 3-5 drops were diluted by water to 3 ml and their optlcal absorption was
measured.




Results and Their Discussion /486

With processing lysed cells of E. ¢oli, obtained in the logarithmic phase,
with phenol, pH 8.5, we obtained extracts containing all the RNA and DNA cells.
The extracts were treated with RNAase and isolated from the RNA hydrolysis pro-
ducts in Cephadex. The preparation processed and purified in this way, in which
the RNA and DNA remained unsplit, in our opinion is a RNA-DNA complex.

For the purpose of confirming and refining the data on the content of un-
split RNA in the investigated material, obtained earlier when determining it in
an alkaline hydrolysate of the unrefined preparation [22], we carried out a
chromatographic investigation of the postulated complex. In the chromatogra-
phic study of the acidic hydrolysates of the purified preparations and prepara-
tions processed with RNAase, we discovered a spot which on the basis of its
localization and absorption spectrum was identified as uracil. The presence of
this spot was cfigbed by the presence of unsplittable RNA in the investigated
material because on the chromatograms of the acid-insoluble part of the pre-
parations, treated with a 0.5 N solution of KOH, only four spots were detected,
corresponding to DNA bases, and no spot of uracil was discovered (Table 1). Ac-
cording to spectrophotometric data on the eluates of the spots, the uracil con-
tent is 10-17% in conversion to thymine (Table 2). Th#s, the content of an-
splittable RNA, that is, the quantity of RNA in the complex, averages about 15%
of the DNA. The existing scatter of data apparently can be attributed to the
nonhomogeneity of the material.

TABLE 1. URACIL/THYMINE RATIO IN PREPARATIONS OF NUCLEIC ACIDS TREA-
TED WITH RNAzﬂi OBTAINED IN DIFFERENT WAYS (ANALYTICAL DATA FOR THREE-
FIVE PREPARATIONS).

u/T, %
Phenol isolation method 14.7
Same, after alkaline hydrolysis 0
Same, after denaturation and repeated 0
treatment with RNAase
Control mixture of RNA and DNA, treated with phemol 0
Phenol isolation method, 8-hour culture 2 (0=5)
Detergent isolation method, 5~hour culture ' 11;6
(11.0_-_12,3)

In order to demonstrate that the formation of a bond between RNA and DNA
with the formation of a complex is not the result of treatment with phenol, we
formulated control experiments for clarifying the influence of phenol on the
mixture of free RNA and DNA. The solutions of DNA and RNA were mixed in
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TABLE 2. CONTENT OF URACIL (U) AND THYMINE (T) IN PREPARATIONS
OF NUCLEIC ACIDS (IN y MOLE-102) TREATED WITH RNAase.

Bases Data from analysis of independent preparations
U 11.2 5.0 6.4 6.7 1.1 2.7 4.8 2.0
T 75.5 48.0 39.5 12.3 9.0 16.8 22.6 12.8

u/T, % 14.8 10.4 16.2 13.8 13.3 16.0 17.5 15.7

me

U/t = 477

concentrations and ratios approximately corresponding to their concentrations

and ratios in the experimental mixture and subjected to the same treatment as

the investigated bacterial lysates (shaking with phenol, chloroform and trea-/487
tment with RNAase). The control mixtures were hydrolyzed to the bases and a
chromatographic study was made in an acidic isopropanol or N-butanol. The fol-
lowing combinations were used: T2-DNA and total RNA from E. coli, DNA of thy-
mus and total RNA from E. coli, DNA of thymus and RNA from rat liver*. (We

could not use DNA from E. ¢oli for these experiments, because according to our
data it contained RNA). In all cases neither uracil nor specific absorption in
the corresponding region could be detected on the chromatograms (Table 1).

If the detected complex is not a product of phenol treatment, it obvious-~
ly should be detected also during the extraction of nucleic acids by a differ-
ent method. For demonstration of this assumption, DNA was isolated from E.
coli cells (in the "logarithmic" growth phase) by the detergent method**, The
resulting preparations were analyzed the same as those isolated by the phenol
method. It was found that the DNA obtained in this way also contains RNA, un-
splittable by RNAase, in a quantity of 11.6% (Table 1).

The formation of the RNA-DNA complex is dependent on the material used:
with use of this same phenol method no complex was discovered in the cells
which were in the late stationary phase (Table 1).

Thus, the results of the control experiments preclude the possibility that
the detected complex is an artifact.

*The DNA of the T2 bacteriophage was provided for us through the kindness
of F. L. Kiselev.

*%Analysis of the preparations obtained by the detergent method and isolat-
ed from the cells after nine hours growth, was done by V. M. Kochkina, graduate
of the Department of Plant Biochemistry, Biology-Soils Faculty, Moscow State
University.




Figure 1. Sedimentation Diagrams of the RNA-DNA Complex.
The Rate of Rotor Rotation was 50,740 rpm.

Legend: a = Native Preparation, Concentration 0.1%, Time
After Attaining Full Rate of Rotation was 19 Minutes; b =
Same, Concentration 0.01%, 25 Minutes; c¢ = Denatured Pre-
paration, Concentration 0.19%, 5 Minutes; d = Denatured
Preparation, Treated with RNAase, Concentration 0.1%, 30
Minutes.

In order to clarify the problem:.of the degree of homogeneity of the pos-
tulated complex we investigated it in an ultracentrifuge. The ultracentrifug-
ing was done in an analytical ultracentrifuge, employing the schlieren and /488
ultraviolet optical methods, and in a preparation ultracentrifuge in a sac-
charose gradient. In all cases the native complex was sedimented in one peak,
in the experiment with a 0.005% concentration of nucleic acids s = 28S (Fig-
ures la and 1lb; 2a; 3a). Independent sedimentation of RNA was not observed,
supporting the belief that the RNA is bonded to the DNA. In addition to cen-
trifuging, we obtained a fusion curve for the investigated preparation (Figure
4a). The one-step shape of the curve also indicates bonding of RNA with DNA:
the curve has uo rise in the region of fusion of free RNA, that is, unsplitt-
able RNA does not appear independently of DNA. The results indicate that the
material containing unsplittable RNA and DNA in actuality is their complex.
However, it is impossible to preclude the hypothesis that not all the DNA in
the investigated preparation is bonded to RNA. In the latter case it is pos-
sible to assume the presence of a mixture of DNA molecules and a DNA-RNA com-
plex, and the apparent homogeneity of the material can be attributed to their
structural similarity.

The possibility of separating the RNA and DNA of the complex was investi-
gated by heating it at 100° with subsequent rapid cooling. We proceeded here




ey /2

Figure 2. Curves of Optical Density of Photo Plates Obtained at
the Time of Ultracentrifuging of the RNA-DNA Complex, Using the
Ultraviolet Optical Method, Concentration 0.005%.

Legend: a = Native Preparation, Rate of Rotation of Rotor 45,000
rpm, Time after Reaching Full Velocity —— 20 Minutes; b = De-
natured Preparation Treated with RNAase, at 46,000 rpm, 14 Min-
utes; ¢ = Denatured; A = Microphotometer Readings.

Figure 3. Optical Absorption curves QObtained During Ultra-
centrifuging of RNA-DNA Complex in a Sacchar@se Gradient, Con-
centration 0.012%, Rate of Rotation of Rotor 37,000 rpm, 2.5
Hours.

Legend: a = Native; b = Denatured; A = Fractionms.,

on the assumption that under such conditions there is a denaturation of the com-
plex with the releasing of RNA. For checking the completeness of the denatura-
tion we obtained a fusion curve of the heated preparation. The curve had a
shape typical for denmatured polynucleotides (Figure 4b). The denatured /489



complex also was investigated in an ultracentrifuge.

Figure 4. Fusion Curves of RNA-DNA Complex.
Legend: a = Native; b = Denatured Preparation,
Concentration 0.1%Z during Denaturation and 0.003%
during Fusion.

In the first series of experiments, we investigated the denatured prepara-
tion directly. We found two peaks on the sedimentation diagrams and on the op-
tical absorption curves obtained during centrifuging in a saccharose gradient
(Figures lc and 3b). On the curves obtained after photometric study of the
films obtained during centrifuging with the use of the ultraviolet optical me-
thod, there is an additional rise which indicates the presence of a second com~
ponent in the investigated mixture (Figure 2¢). The ratio of the areas of the
peaks obtained on the saccharose fractionation curve corresponds approximately
to the established RNA-DNA ratio in the complex.

In the second series of experiments, the denatured complex was centrifuged
after treatment with RNAase, In this case, one of the peaks on the sedimenta-
tion diagrams and the additional rise on the curves obtained during the photo-

metric study of the films obtained in the ultraviolet both disappeared (Figures
1d and 2b).

The experiments in ultracentrifuging denatured preparations were carried
out with chromatographic controls. The chromatograms of preparations first de-
naturated and then treated with RNAase revealed no spots of uracil.

Thus, the results of experiments with a deﬂefurated preparation obviously
s g . . . b own. .
indicate that during denaturation there is a 5eeay of the complex into RNA and

DNA. The RNA released is destroyed by ribonuclease.

In order to oﬁgtain some information on the nature of RNA entering into a
complex with DNA, we determined the presence of this RNA in a bacterial cell in
dependence on its physiological state. For this purpose, the quantity of



unsplittable RNA was determined in the cells of E. c¢oli obtained in the ninth
hour of growth, that is, in the 1atﬁ>stagionary phase. It was found that in
this case the mean quantity of RNA S with DNA is 2%, while in seven deter-
minations of the twelve made for three preparations, this RNA was not detected

at all (Table 1). Obviously, the existence of a complex is associated with the
state of cell growth. The absence of RNA in complex with DNA in cells in the
stationary phase of growth, when the rate of synthesis processes is lowered,
makes it possible to surmise that this RNA #s in the process of synthesis, which
possibly is caused by existence of the complex itself,

The totality of these data apparently indicates the existence of a RNA-DNA
complex in cells of E. coli in the logarithmic growth stage. The conclusion
drawn is in agreement with the data given by Smith in [21], who discovered a
DNA-RNA complex during centrifuging of the DNA of E. c¢oli in a cesium chloride
medium.

"Conclusions

RNA, not split by ribonuclease, was found in logarithmically growing E.
coli cells. A preparation containing this RNA and DNA behaves as homogeneous
material in an ultracentrifuge and gives a one-step fusion curve. It is con-
cluded that this material is a RNA-DNA complex. The complex can be detected by
either the phenol or detergent methods of isolating nucleic acids. During de-
naturation the complex breaks down into two components, one of which is des-
troyed by ribonuclease. 1In cells taken in the ninth hour of growth,the complex
to all intents and purposes is absent.

Ighconclusion, we express appreciation to Doctor of Biological Sciences
V. 0. ‘pikiter for assistance in carrying out the ultracentrifuge experiments.
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BbIAEJIEHUE U CBOVCTBA KOMIIIEKCA PHK — 1HK
. U3 KIETOK ESCHERICHIA COLI

H, C. BJAJBIYEHCKAA u B. C. TOHI'YP

Hucruryr Guoaozuseckoil u meduyunckod xumuu Arxademuu meduyunckux ayx CCCP,
Mockea

Ecrectsennnie komniekcsi PHK — JJHK npeacrasisioT HHTepec B CBA-
3H C TeM, 4To oHH MOryT obpasosbiBaThesi npu cuutese PHK na JHK. Ta-
Kne Komnjekcn u ¢pakuun PHK, cBasaunbie ¢ JJHK, o6napyxeunt B Ha-
cTofilllee BpeMsi B XKUBOTHHIX [l —14], pacTureanHbix {15—19] u Gaxrepnadnp-
nbix [20; 21) KnreTKax npu HCAOJAL30BAHUHM PAa3HYHBIX METOAOB BbIEJEHHSA
¥ HCC/IEIOBAHHKA HYKJEMHOBBIX KHCJOT (oOpaboTKa ¢eHoJ/IOM HAH JeTepreH-
Tami, JdddepeHunasbHoe yabTpaueHTpHdYrHpoBaHue, XpomartorpadHue-
cKoe (ppakunonupoBanue), JlanHpie OTHOCHTENBHO CBOHCTB 3THX KOMIIJIEKCOB
(ycToilYHBOCTL K HyKNleaszaM, HYKJ€OTHAHBI cocTaB W MeTabosiHueckas ak-
TH-HocThL PHK, ee yuactue B cunrese Genka) NOBOJBHO pPasHOOOPAasHbI M
MHOTAa NPOTHEOPEYHBLI, DTO, BEPOSITHO, OOBACHSETC TeM, 4TO, BCJIEACTBHE
PasIHuHs ‘MCNOMb30BAHHBIX OOGBEKTOB M NpPHUMEHEHHLIX MCTOAOB, B YKasaH-
HBIX Cayuasnx oGuggy)quaJmcx: He BIOJIHE HAEHTHUYHble 06pa30BaHHUA.

Hamu 6nina ofuapyena B sorapudmuyecky pactymux kaetkax E. coli
¢pakuus PHK, Bbijensiiowasica npu ¢eHosnbrolt o6pabotke Bmecte ¢ JHK
u ne pacwennsioutasica PHKa3soi 5 yeaosusx paciwennenns o6biuno PHK
[22].- Ha ocHOoBaHMK npeaBapHTENbHOTO HCCAeROBaHHA HEKOTOPbIX CBOMCTB
HeoYyHUIeHHOro npenapara, cojepxautero 3ty PHK u JJHK, mMb npeanono-
*Kuan, uro 3ra PHK cssizana ¢ JJHK. BbickazaHHoe npeanofoXkeHHe Haxo-
JUITCA 1 COOTBETCTBHHM € HMMEIOUHMHCS [daHHBIMH O HEpaciliensisieMOCTH
PHXa3of PHK ecrectsennnix kKomnaexkcos PHK — OHK {9; 10; 12; 14; 15;
17 18].

B Hacrosiitefi paoTe NnpuBejeHbl [0Ka3ateibCTBa B I0Jh3y RPEANOJO-
Menun ¢ cpish Hepacuicnageneft PHK ¢ THK u onHcaHel HeKOTOpble CBOH-
cTBa HX KoMmaexkca. Mayuenue Taxoro xommnaekca npeacrasisier tem 060Jb-
A HHTEpeC, YTO AAHHMIX O CYLIECTBOBAHHH B OaKTepHa/bHBIX KJeTKax
PHK, csasaunoit ¢ JHK, ouens mano,

METOOHKA

Npurotosnenne GakrepHaabHoil Maccel, Jlaa paGoTel Hcrnoan3oBami Gaktepun E. colf
witaMMa B12 Bakrtepuy putpauiupasu Ha nurateibHom arape J[ B Tevenue 18 uac. npu
37°, aaTeM KyJbTypy CMBIBaJH (DH3HOJNOFHUECKHM PaCTBOPOM M MepeceBasH Ha XKHAKYIO TJI0-
KO3HO-MHHepanbHylo cpeay [22) Bakrepaabuyio Maccy cobupann uentpudyrupoBanien,
B GOMLILUMHCTBE ONMBITOB B KOHile MATOro waca (aAorapudpmuveckas $asa); B HEKOTOPBIX OMbI-

Tax — Ha JICBATOM 4acy pocta (no3fHsas crauwionapuan ¢asa). Baxrepuu Xxpanmuan B 3a-
MOPOKEHNHONM COV FOSIHHH.
484
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. Bbipenenue HykA€HHOBLIX KncaoT. OCHOBHBIM METOAOM Bbidedeiifi CAYMKHA MOMHpHILI-
pOBAHHBI /IR 6GaKTepHalibHEIX KJeToK (eHOMbHbLL MeTol Feopruesa [23] B coueramuu
¢ JenpoTeHtinzaupeii xaopogopmom no Mapmypy [24]. Bakrtepuanbiyio Maccy pasMopaKi-
paan B pactsope 0,14 M NaCl, conepxauiem 0,00 M uutpat matpus. K noayuusiuciics
cycnenanu no6apasiu 25%-Hbiil pacTBOp Jojeuuacyabdata HaTpis A0 Kolentpaumit 1%
M cMech HiKy6upopaan 10—15 mun. npu 37° mas nusuca kaetox. [locse sToro ofbvem pac-
tBopa 0,14 M NaCl— 0,056 M Na-nutpata B cMecH JOBOAHAH 10 5—10-KpaTHOro no oTHo-
IeHHIO K Becy B3sTOH Macchl, AoGanJsaju paBubil o6bem ¢erona, pH 8,5, u cMecs BeTpaxu-
Baau 40 Mun. Ha xoqony. ([IpumensiBuiyiocst panee [22] npeaBapuTenbiyio 06paGoTKy JH34-
ToB (enosom, pH 6, ana yaanenns csoboanoh PHK Mbl onycThaw, Tak kak npH nocaeayio-
ueit o6paGotke PHKazoit 3ta PHK paspywaercn). Martepuan uewtpugyrnpopann 45 muum.
Ha xonoay npu 2500 o6/mun, BoaHLIl caoii coGupasi 1 NPOMLIBaJK paBibiM oGbeMOM cme-
CH XJ0pogopM — Haoamuaonulit cnupt (24 : 1) ¢ nocaenyiounm uentpugyruponanueM. Ipo-
MBLIBKY XJOPO(OPMOM C H30aMHJAOBLIM CHHDPTOM MOBTOPS/H JI0 TeX MOp, MOKa He Hcue3an
NpoMeKYTOUHBLl cnoli npH denTpudyrnposanuu. [enpoTeHHH3HpoBaHHLIH TakuM oGpasoM
npenapart, coaepxawnit PHK u IHK, ocaxaaan stanonom u pactsopsan 8 0,14 M NaCl—
0,05 M Na-untpare,

B psane onbiToB MpHMEHSJIM MOAHDULHPOBAHILIL NeTePreHTHuH METOA BblAGJCHIN HYK-
JAennoBLiX KucaoT [25]. BakrtepriasbHyo maccy cycnenjupoBadaH B 5-kpaTHoM o6beme 0,14 M
NaCl— 0,05 M Na-uutpara, po6asasan 5%-Hblit cnupToBOil pacTBOp JoAelHACYAL(ATA
HaTpns N0 Konuentpauku 1% u cmech uugky6upoBaan 10—I15 mun. npu 37°. O6GpasoBan-
wiica Telb nepeMelliHBaNH B Teyenue 2 uyac., 3ateM jaobasasii cyxoif NaCl no kouuen-
Tpauun 1 M, cmech nepeMewusand 15 MHH. M ueHTpudyruposamt npu 2500 06/mux. Ha
X040ty 2 yaca. BoaHblit C/I0il COOHpaANH, HYKJIEHHOBbBle KHCJ0THI OCa)IAJTH 3TAN0JA0M H pac-
toopsik B 0,14 M NaCl— 0,05 M Na-uutpate. B HekoTopbix ciayuasx Buijeseitvie SKCTpak:
Thl JAOMNOJHHTENLHO [eNPOTEHHH3IHPOBAJH XJNOPOOPMOM ¢ H30AMIVIOBBIM CHHPTOM,

PHK u JHK n/s KOHTPOJbHBIX ONMBITOB HOJAyYalaH (PEHOJBHLIM MeTojAoM [23].

Ounctka u o6paGorka PHKa3zoii sbiaeneHHbix npenaparoB. IKCTPAKTH HYKJEIHOBBIX
KucaoT nocae pactBopenust B 0,14 M NaCl— 0,056 M Na-uurpate 1—2 pasa mnosTopHO
JenpoTeHHH3UPOBANY XJOPOGHOPMOM ¢ H30aMHJOBBIM chnupToM u ob6pabGaTeiBaau PHKasoil.
PHKa3zy (Worthington), npejasapuTenbHO mnporperyio B BOZHOM pactBope 10 MuH. npu
75—85°, noGasiasad B npenapatsl B Koauuectse 20—50 mxe/ma. IgHKyGaumo APOBOAUIH
45 mun. npu 37° B 0,02 M docartiom G6ydepe, pH 7. [Ipenapatsl ounliadH OT NPOAYKTOB
(pepmentatnsroro ruapoanza PHK Ha Cedasiekce G-50. KoHueHtpauiio HyKJCHHOBBLIX KHC-
JIOT omnpejlesisjiu crnekTpodoToMeTpHYeCKH nocae ruaposusa 0,5 H. HClO, [26].

KHCa0THBE FRAPONH3 Npenapatos u Xpomatorpadus THAPOJH3aTos, TIpumeHenHas me-
TOOHKa sBJseTcs MogudHKauHei Metona, onucannoro CnupumsiMm 1 Denosepckin [27].
AJMKBOTHI M3 OUYMIIEHHBIX M OTAesneHHbiX OT cBoGoanoii PHK npenapartos, cozepskawme
500—1000 mx2 HyKVIEHHOBBIX KHCJOT, OCAXKIaAH paBHsiM obbeMom 0,5 H. HCIOy, npovuisann
0,2 u. HCIO,, cnuptom # 3GUPOM # BHICYIMHBAJAW Ha Boaayxe. Bolicyuienusle ocagku ruapo-
auzosadti 70%-uoit HCIO, B 3anasunbix aMnyiax Ha Kunsawell soasnoi 6aHe B Teuenue
I yaca. 'naponnsars navocuau Ha Gymary Bartman 3MM uau Barrman 1 u xpomarorpa-
¢upopar B cHcteMe H3onpornauon — HCl—Bona (34:8:8) wau  #-GyTaiion — Bojia
(43 :7) [28]. IlsatHa o6HapyHBaas Ha yJbTpaxeMickone, amouposaan 0,1 #. HCl (18 uac,
37°) n H3MepsAAH ONTHYECKYIO IVIOTHOCTH 3/10aToB Ha cnektpodoTtomerpe C®-4. Conep-
)KalHe OCHOBAHMA DPacCUMTBIBAJH, YMHOXAs Pa3HOCTb MOMJIOWIEHHH mpH A ... H 290 Muk

Ha nepecueTHbie Ko3(QHUHEHTH, BbIYMCICHHBE Ha OCHOBaHHH AaHublx Bmwepa n Yap-
radpga [29).

lilenounoit ruapoans nposoaunu no Meropy llimuara u Taunraysepa [30] B Teuenue
18 yac. npu 37° ¢ 0,5 u. KOH. INocae ruapoausa npo6ul HeiiTpani3oBaJH KOHUEHTPUPOBAH-
noit HCIO4, noBogunu ee KoHueHTpauuio B cMecH no 2,6% H cMech UeHTPHQYrupoBa.
Ocajok npombiBajii, BHICYIUHBANH, NOABEPrajd KHCJIOTHOMY THAPOM3Y H XpOMarorpadii-
PORATH, KAK ONMUCAHO RuILLE,

Henarypauus u kpusble nuasienus. [lisi JenaTypaufH HCNOAb3OBAaJAM PACTBOPBI HYK-
JICHHOBBIX KHCAOT B KOHUeHTpauuu 0,01—0,1 u 0,005% (ana yabTpaueHTpRPYrUpoBaHus
C HCMOJIb3OBAHHEM «ULIHPEH» H yJabTpaduoneToBoit onTikH, cooTBerctBenHo) B 0,014 M
NaCl—0,005 M Na-uurpate. Pactsopnl nporpesadu 15 Mus. npu 100° u 6bLICTPO OXJaXK-
nanu. IIns npoBepkH MOJHOTHL [eHaTyPAlMH CHHMAAH KpPHBLE RJaBieHHs NPOrPeThix
H ObICTPO OXJiaXKJleHHbX npenapartos, Kpusble NJaBjeHHs HATHBHBIX NPENapartoB CHUMaau
B KoHuenrpaunu 0,003% B pacrBope 0,014 M NaCl— (0,005 M Na-uurpar. O6paGorky
AeHatypupoBaHHuix npenapatop PHKaszoff, a Takke HX KHCHOTHbIl rHIpO/IH3 H XpOMAaTo-
FpagHIc NPOBOIHAH B TeX Xe YCAOBHAX, YTO W HATABHBIX.

Yastpauenvpudyruposanne, AnanuThueckoe yabTpalleHTPHOYTHPOBaHHE BLIMOAHAMI 3Ha
yabTpanentpudyre Cnunko E npu 45000, 50000 u 56 000 o6/mun, ¢ npuMeHEHHEM <IN~
pen» # yabTpaduosetosoit onTHKH., B nepsoM ciywae HCmoAb30BaA# PacTBOPH HVKJAEHHOBBIX
Kucaiot B Konuewtpaunn .0,01—0,1%, po BropoM — p kouuentpauux 0,005%. ITaenxu, nomy-
YeHHble MPH YJbTPaUeHTPHPYIHPOBAHHH C HCNOAb3OBaHHeM YJAbTpadHoseTOBON ONTHKH, (hO-
TOMETPHPOBAJM Ha perscTpauonHom Mukpodoromerpe M®P-4. Llewtpudyruposanne s rpa-
AHenTe caxaposn 4—20% nposoanan Ha uentpucyre Cnuiiko JI B potope SW-39 npu
37000 06/mun B Teuenne 2,5 uac. Mcnodb3oBann pacTBOPH HYKJGHHOBBIX KHCAOT B KOMH-
uentpaunn 0,02—0,06%. ®paknuu no 3—5 Kanesb pa3BoiHIH BOAOH A0 3 MA M H3Mepsanu
X ONTHYECKOe MNOTrJoLIeHHe,
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. PE3YJBTATH H HX OBCY)KAEHHE

Ipun mnomouwn ob6paborkH denosom pH 8,5 Jsu3npoBaHHBIX KAeTOK
E. coli, B3aTeiXx B Jorapugmuueckoil dase, Mbl NOJTyyasn 3KCTPAKTH, COMEp-
xawue pcio PHK u JHK knerku. dxcerpakru o6pabareiBany PHKaszon u
otaenasan or npoaykros ruapoansa PHK na Cedanekce. O6paGoTaHublii H
: OYMUIeHHBIH TakKuM o0pa3oM npemapar, B KOTOPOM OCTAJIHCh Hepacllenus-

' wasca PHK u JHK, siBasacs, cornacHo HameMmy MNpeanoJOXKeHHIO, KOMI-
! sekcom PHK — JIHK.
i C unenblo NMOATBePXKIAEHHA M YTOYHEHHs NAHHLIX O COJEpXKaHHHM Hepac-
‘ uiengasemoit PHK B HccrenyeMoM Martepualde, NMOJIyYeHHBIX paHee Npy ee
‘ ) clipejeseliHd B LIEJIOYHOM THAPOJIH3AaTe HEOUHUleHHOro mpenapara {22}, mu
i nposesiu XpeMaTtorpaduueckoe Hcc/eloBaHHe NPeAnosaraeMoro Komnjekca.
IMpu xpomatorpaduu KHCJOTHBIX THAPOJH3ATOB OYHILIEHHHX H 00paboTaH-
noix PHKa3zoit npenapatoB 6ul10 o6HapyxeHo NATHO, KOTOpOE Ha OCHOBa-
HHUY JIOKAJM3ALUHH M CMeKTpa HOorJoleHHs Obio HAeHTHOUUHPOBAHO Kak
ypauun, Hannune sroro natHa 06YycJOBAEHO NPHCYTCTBHEM Hepaculersie-
moit PHK B HcenenyemoMm Marepuase, Tak Kak Ha XpoMaTorpammax
KHCJIOTONEPACTBOPHMOH 4acTH npemapatoB, obpaboraunnix 0,5 n. KOH;
6b110 06HAPYXKEHO TOJbKO HYeThipe NATHA, COOTBETCTBYIOWIMX OCHOBAHHAM
JIHK, u ne O6nuio o6HapyxeHo naTHo ypauunaa (raba. 1). [To panHbIM

Ta6nuuna 14

Oriomenne YV /T 8 o6paGoranneix PHKasoft npenapatax HyKAHHOBHIX KHCAOT,
MIOAYHEHHRX Pa3AHUHBIM 06Pa3oM (laHHLIE aHAAM3AR TPEX—MAATH NPenaparos)

YT %
QenonbHLil METOR BHIACNEHHS 14,7
To ke, nocae HIEJONHOFQ THAPONH3A 0
To e, nocne pgexarypauun W nostopxofl obpabotkn PHKasoit 0
Kourponbhas cvece PHK u JIHK, o6paborka detionom 0
GenonbHbifl MeTOA BulAeaeHus, 8-uacoBas KyJbTypa 2 (0—5)
Jerepreuruniii METON BBIAENEHHSA, 5-4acoBaf KyJbTypa 11,6
(11,0—-12,3}

] .
CNeKTPOdOTOMCTPHH  3J1I0aTOB NATEH, COMePXKaHHe YpalHja CcocTapaser
10—179% B nepecuete na THMHH (Taba. 2). Takum oGpasom, comepraHue

TaGanuuma 2

Copepwanue ypaunna (Y) u tumusa (T) 8 obpaSotaunnix PHKa3ofi npenaparax
HYKJIEHHOBHIX KHCAOT (B MK HM045X10%)

A OcHioBanus Jlaunule 8HaNH3a HE3ABHCHMBIX Npenaparos 8
o s | ose | oes | I | | |
Y 11,2 5,0 0,4 8,7 4.4 2.7 4,8 2,0
: T 75,5 48,0 39,5 12,3 9,0 16,8 22,6 12,8
. E Y/T. % 14,8 10,4 16,2 13,8 13,3 16,0 17,5 15,7
VIT penn, 14:7%
C

nepacumenasemoli PHK, 1. e. konuuectso PHK B Komnnexce, cocrasaser
B cpenuenm oxono 15% HOHK. Cyuwecrsytomuit pas6époc AaHHLIX, OYEBHIHO,
obGbsicnsieTcsi GHOIOFHYECKOl HEOAHOPOAHOCTHIO MarepHaJa,

Uto6nl NcKasaTsh, uto obpasosanne ceasn Mexay PHK u [IHK ¢ o6pa-
30BaHHeM KOMIUIeKca He siBJseTcs cjaefcTsieM dheHoabHOH 06paboOTKH, 6blaH
NOCTaBselL KOHTPOJbHbIE ONDLITLI MO BbISICHEHHIO BAMsIHHS ¢eHoNMa Ha cmech
cooGoanbix PHK u JIHK. Pacreoput JJHK u PHK cmewnBanu B Konuenrpa-
UHAIX M COOTHOWEHHH, TTPUGJIHIHTENbHO COOTBETCTBYIOUIHX UX KOHUEHTpalH-
sIM H COOTHOLIEHHIO B OfLITHOH CMeCH, H NOABepraJgH Takoil e obGpaboTke,
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BASHICM <INPCI» 1 VALTPAPHOICTOBO ONTHKH 1 B HPCHAPATHBHON yJILTPA-
HEIT PHDYTe B rpaiielite caxapossl. Bo soex cayuasix HATHBHBI KOMIVICKC
CCNNMCHTHPOP AN O UM koM, B onptre ¢ 0,0009) -tort Koueurpauseit my-
KACHIOBBIN KHCAOT s==288 (pic. 1, a n 05 2a; 3a). Hesasnennon cepinen-
Taitn PHIC ne 1a6ouo/umoes, ato roBopitt B noansy toro, uro PHEK essisana
¢ JLHKD B osonosnense k0 VaLypauen rpindpy ruposatino,  ClHiGit KpRBYO

A g ILTABJICHISE BCCACHYOMOTO  Hpel-

¢

5 2 para {puc. 1, @) Oanocryncnva-
o L AT s Tisl POPMIL KPHBOIT TAKAC  CBIJLC-
Q M)U ) - ,
& 7V x4 Teabersyer o cnwsy PHEK ¢ JLIHIK:
(:‘7(/” // / W BPHBON OTCYTCTBYCT HONBUM B3
s L ,{" 0OACTH naasactns  csoOoUloNn
QW . g ) PHIE, r. ¢ paciengasemas PHIK
S T HePUCHLCHITs e Mast x
3 He NPOSBIeT cCOsl HUeSUBHCHMO OT
o W0y JAHKG Hoayaeunoe pesyabrari
3? Joot- YRABLIBAIOT HA TO, 4TQ Matepad,
o M N o
5 s COLCP A AL HEPACIICIASCMYIO
I x‘(//}“ ) ’ J , . -
& e PHK o JIHK,  aeniersuredniio

/W[ e HPpEACTamerT co0oll 11X KOMINICKL.

i .

T Py TR I) Hleansst, oaKo, HCRAOMHTL (1peid-
TV o 8 A 92 99 6 8 0 N OLRe, NERAONITL ipet

= M HOAOKCNIC O TOM, Uro e B
MK B necaeyenmon upetapate

Puc. 20 Kpussie omvnveesoll nactnocts hoto- cpyaan o PHK. B nocaecuaiem Cay-
WA TG, HOSYSCRDOR i Vaut et pit-

. y | Hav MOAHO HPDETIOdOAHTL O Ha-
dyvuponmnnr womnaeskea PHK - JUNC ¢ ne- N . HEK 1«
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i JCLHIK Rostaekca wecaenosad,
nporpenast ero ipit TO07 ¢ nocacAyIonmM Gule tpLiM oxacietes, Tpusros
Mbl HCXOJNAOH 13 HPEeUTaom el O TOM, HTy B TAKHX YCJOBHX HPOHBO“,’LCT
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TOI ,’l(‘”(l'l‘_\!)(llUH( CHIMAMTH KpHBYI) TRTUBICH S Hporperoro H[)CHUPIH(L
Kpnnast nsedie sl THMELH s ACHATY PUPOBUHILIX  HOJAHNYKJICOTILIOb

[:,7517[7’—-
-
= 1\ .
g boy I g 700 ~
X
I
/]
5k -
49200\ /
x \
H !/X x\
RN 0600+
7 G
7 x
qro0}- ! 1 1]
. .
i ~<0 -
t s
«
LT e o S K e X \,lx'L\hlZ i I 1 1 |
2 >
w0 sy g BT 60 60 100%
Ppanyu
Pite. 3 Kpusnie ofsiochern orioni i, o Pue. 4 l\])llm:lc gl.vx;nuy.u;-;ilx'nl KOMILTCh O
JYHCHULIC iy NALITPAUCHTPIgy o PUK — UK
Kosiekea PHI = UK wopaene cava W AT L NPelapaT,  KORECHTPLWt
(AR VI ] JWCHU Y PR PG R fpeiapal,
Pt Koienpa it 01% npi telllypathbg i
Kenntenrpatnm U002 Chopacth jipbiioidy pruotop 0003% e naan aesing
S7 000 o6 Mun, ) wacd, ettt O Jlctialy -

Pitpolanrnil Bpeiapay

anY



-

,(puic. 4, 6). IlenatypupoBaHHblil KOMMJAEKC TAKXKe HCC1e0BaJH B YAbTpa-
HeHTpHpyTe.

B nepBoil cepun ONBITOB HCCAENOBAHHIO MOABepraji HENOCPeACTBEeHHO
IeHaTypHpoBaHHbi npenapar. [Ipu 3ToM o6Hapyxusajoch ABA NHKa Ha ce-
AHMEHTALMONHBIX AHArpaMMax H Ha KPHBBIX ONTHYECKOro MOTJIOULeHHS,
MOJYYCHHBIX TIPH LUEHTPHPYrMpOBaHHH B rpajHeHte caxaposwt (puc. 1, s,
3, 6). Ha kpuebiXx OTOMETPHPOBAHHS NJIEHOK, TOJNYYEHNBIX NPH UEHTPHDY-
FHPOBaliHU ¢ HCMOJIb30BaHHEM YJAbTPa(HONETOBON ONTHKH, MOSIBJAETCA JO-
MOJHIHTCABLIBIT 0bEM, [OBOPSIIHA O HAJHYHH BTOPOrO KOMIMOHEHTa B Hc-
caenyemoit cmecH (puc. 2, 6). CooTHolleline mJoiajeit MHKOB, NMOJy4YeHHDBIX
Ha KpHBBIX €axapo3Horo (hpakUHOHHPOBaHNs, NpPHONH3HTENLHO COOTBET-
cTByer ycrarosaennomy otHomennio PHK — JHK B komnnexce.

Bo BTOpoit cepHit ONLITOB J€HATYPHPOBAHHLI KOMIJIEKC YJbTPaUEHTPH-
¢hyriiposaan nocne o6paborkn PHKasoil. B atom cayuae ncue3an Kak ORitH
H3 NHKOB Ha CEIHMEHTAUHOHHBIX JAHArpaMMaX, TaK H JOMNOJHHTENbHbII
NOABEM Ha KPHBBHIX, MOJYYEHHLIX MPH (OTOMETPHPOBAHHH CHATLIX B yJabTpa-
duonere naenok (puc. 1,2,2,6).

OnbiThl no YALTPALUEHTPHPYrHPOBAHHIO NEeHATYPHPOBAHHOTO MNpenapara
NPOBOAMJIH NOA KOHTpOJieM xpoMartorpaduu. Ha xpomartorpammax agenarty-
pHpoeaHHoro u 3atem obpaborannoro PHKasoi npenapata He 6bli0 mATHA
ypaumuia.

Takum 06pa3oM, pe3yabTaThl ONLITOB ¢ AeHATYPUPOBAHHBIM NpenapaTtoM,
OUeBI/IHO, FOBOPSAT ¢ TOM, UTO NpPH AE€HATYpalLHH TPOHCXOAHT pacraji KoMi-
gekca Ha PHK u IHK. OcpoGoxnennas PHK paspywaerca puéo-
HYKJ1€az0i. ’

JJst monyuyeHHs1 HEKOTOPbIX cBeleHHd oOTHocutesHO npHpoasl PHK,
Bxoasiiueli b koMmmaekc ¢ JIHK, onpenensnn nannuue 3toit PHK B Gakrepu-
aJIbHON KJjeTKe B 3aBHCHMOCTH OT ee (hHaHoJorHUecKoro coctosiind. C 3Tol
enblo KoanuecTBo depacienasiemoir PHK onpepensiau B kiaetkax E. coli,
B3SITHIX Ha AEBATOM uacy pocTa, T. €. B No3Aaleil crauHonapuoii ¢ase. Oka-
3a/0Ch, UYTG B 3TOM cJjydae cpejaHee KoaHuectBo cBsasanhoii ¢ JIHK
PHK cocraBaser 2%, a B cemu onpenesenusix, u3 12 cienanubx A5 Tpex
npenapatos, 3ta PHK ne Obiia o6HapyxeHa coBcem (taGa. 1). Ouesunno,
CYLLeCTBOBaHWe KOMMJeKca CBSi3aHo CO cTaauell pocta Kiaerok. Orcyrcrpiie
PI1IK s xommnekce ¢ JIHK B KJeTKax, HaxoAsuuxcs B CTallHOHapHO#i (ase
pocTa, Korja HHTEHCHBHOCTL CHUHTETHUECKHX MPOIECCOB CHHXKeHa, MO3BoJseT
aymath, uro 3ra PHK Haxomutcst B npouecce cHHTe3a, ueM, MOXeT ObiTh, H
00yc/IoBJIeHO caMO CYLIeCTBOBaHHEe KOMIJIEKCaA.

CoBOKYNHOCTH NMPEJACTABAEHIBIX JaHHBIX CBHAETEJNBCTBYET, HO-BHAHMOMY,
o cyiectsosanun Kommiaekca PHK — JIHK b kaerkax E. coli, naxomauinx-
cA B JdorapudMuueckoi craguu pocra. Chnenanublil BBIBOA HAXOAHTCA B COOT-
BeTCTBHII ¢ AaHHbiMH  CwMmuTa [21), KoTopblil 0BHAPYMHI KOMILIEKC
OHK — PHK npu uenrpudyruposannu JIHK E. coli B rpaauente xjaopu-
CTOro Ue3nus.

BbIBOAbI

B norapudgmuueckn pacrymwux kaerkax E. coli naiinena PHXK, ne pac-
mensisieMass puGoHyKJeasofl. [lpenapar, conepxawmuii sty PHK u IJHK,
Befer cebs1 Kak OMHOPOAHLIT MaTepHas B y/ibTpaleHTpPH(Yre H AaeT OIHO-
CTYneHyarTyio XpHBYIO NJaBjaeHus. Jlenaercs BLIBOX O TOM, UTO 3TOT Mare-
puai spasiercs kemmaekcom PHK u JHK. Komnaeke oGuapyxupaercsi Kak
npH GeHoNbHOM, TAK H MPH AETePreHTHOM MEeTO/aX BbiJeJeHHsT HYKIeHHOBLIX
Kucior, [Tlpu JeHaTypauHH KOMIIEKC pacnafiaeTcss Ha JBa KOMMOHEHTa,
OdHH H3 KOTOPHIX pa3pymaercs puboHyKJjeasoil. B KieTkax, B3fTbiX Ha fle-
BSITOM Yacy poCTa, KOMIIEKC TpakTHUeCKH He obHapyXHBaercs.

B 3akaiouense NMPHHOCHM GnarofapHocTh LOKT. 6o, Hayk B. O. Llnu-
KHTepy 3a noMollb B NPOBEJEHHH OMNbITOB MO YJAbTPAUEHTPH(PYrHPOBAHHIO.

489




JIMTEPATYPA

1. Sibatani A, Yamana K, Kimura K, Okagaki H., Biochim. et bicphys.

acta, 33, 590, 1959 -
2. Sibatani A, Yamana K, Kimura K, Takahashi T, Nature 186, 215,
1960,
3. Kimura K, Biochim. et biophys. acta 55, 22, 1962 . .
4 Pamenckan I'' I, Teoprues I T1., Muanbman JI.C, Maurtbena B. JI,
36apckuit U B, Nokn. AH CCCP, 131, 680, 1960
5. Maursena B.JI, Bonp. men. xumuu 9, 93, 1963
6. Sarkar N, Federat. Proc. 20, 147, 1961
7. Finamore F, Volkin E, 140th Nat. Meet. Amer. Chem. Soc. Chicago, 1963
8 HarelJ,HarelL., LacourF. efal;J Mol Biol. 7, 645. 1263
9. KidsonC,KirbyK,RalphR,J. Mol. Biol. 7,312, 1963
10. Kids.on C,Kirbv K, J. Mol. Biol, 10, 187, 1964
f1.Mead C, J. Biol. Chem. 239, 550, 1964 ,
122Mandel P,Bokrowska O., Biochim. Biophys. Acta 91, 683, 1964
13. K ay E, Nature 202, 390, 1964
14. Nass S, Nass M, Henmix U, Biochim. et Biophys. Acta 85, 426, 1965 .
5. Bonner J, Huang R, Maheshwari N, Proc. Nat. Acad. Sci. SA)47, 1954,
1961
16, SchulmannH,Bonner D, Proc. Nat. Acad. Sci. USA 48, 53, 1962
17. Cherry J., Science 146, 1066, 1964
18. Richter G, Senger N, Biochim, et Biophys. Acta, 95, 362, 1965
19. Sebesta K, Bauerova l, Sormova Z., Biochim. and Biophys. Res. Communs
19, 55, 1965
20. Otaka E,Osawa S, Oota G. ef al, Biochim. et biophys. acta 55, 310, 1962
21. Smith K, Feredat. Proc. 24, 293, 1965
22. Touryp B.C, Banaaunuenckas H C, Pomanos B. B, Bumwenan E. I,
Bioan. skcnepHM. 6Hoa. u Mea. 57, 65, 1964
23.Teoprues I'. I1, Buoxumus 24, 472, 1959
24, Marmur J;J. Mol. Biol. 3, 208, 1961
25. Kay E, Simmons N, Dounce A; J. Amer. Chem. Soc. 74, 1724, 1952
26. Cnupuu A C, Buoxumus, 23, 656, 1958
27.Cnupun A.C,Benosepckufi A, H, Buoxumusa 21, 786, 1956
28. Yaitarr I, c6.: HykaeuHosnie kucnorsl, crp. 441, WJI, 1958
29. VischerA,ChargaifE, J. Biol. Chem, 178, 503, 1958
30.Schmidt G,Tannhauser S, J. Biol. Chem. 181, 83, 1945

IToctynuna B peRakuHio
5.VII 1965

ISOLATION AND PROPERTIES OF RNA — DNA COMPLEX
FROM ESCHERICHIA COLI

N. S, WLADYTCHENSKAY A and V. S. TONGUR

Institute of Biological and Medical Chemistry, Academy of Medical Sciences of the
USSR o?cW

The RNA fraction, resistant to RNAse, is found in logarithmically growing E. coli
eells. A preparation, containing this RNA and DNA, behaves as homogeneous material
in ultracentrifuge and has one-step-shaped melting curve. A conclusion is made that
this material is RNA — DNA complex. This complex can be observed when nucleic acids
are extracted either with phenol or defergent. After denaturation the RNA — DNA com-
plex gives two components, one of them digested with riboruclease. In 9-hour old cul-
ture this complex is no longer observed.




